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Abstract 
The purposes of this research were to study the relationship between some factors and critical thinking abilities, and to express 
the description in the variance of correlation coefficients from research documents related to critical thinking abilities. 71 
samples of experimental and correlation research documents that were published in 1992 – 2009 were synthesized. To synthesize 
those, 19 research characteristic variables were gathered by employing research characteristic recording forms, and quality 
research evaluation forms. The GLASS method was then employed to synthesize all variables for correlation coefficients. There 
were 165 correlation coefficients, 76 correlation coefficients of learning and teaching factors, 69 correlation coefficients of 
learner factors, and 20 correlation coefficients of individual and caring factors. Statistics employed in this study were descriptive 
statistics, analysis of variance (ANOVA) and stepwise multiple regression analysis.  
The results of research described the relationship between factors such as; learning and teaching, learner factors and individual 
and caring factors with critical thinking abilities.  
© 2010 Elsevier Ltd. 
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1. Introduction 
‘Critical thinking’ is important in the human development process, especially in the area of education. In order to 
teach people to learn how to think, we have to enhance their critical thinking skills.  Therefore, the development of 
critical thinking skills, which encourage discernment and the ability to make suitable decisions, is a very important 
step in educational reform. However, until now, Thailand has not   provided people with sufficient educational 
development in this area. This can be seen from the report of the Office for National Education Standards and 
Quality Assessment (Public Organization), (ONESQA) who conducted first-round external quality assessment (2001 
- 2005) on 30,010 educational institutions countrywide. The report showed that more than 65% of the educational 
institutions (most of them are small-size government institutions located in provincial areas) have substandard 
educational quality (ONESQA. 2006). The poor result was especially obvious under the 4th standard category, 
which is the students’ ability to analyze and synthesize, their critical thinking skills, creativity, the ability to make 
thorough consideration, and their vision. Only 10.4% of the educational institutions were rated as ‘good’. When 
classifying them by regional location, the results demonstrated that 239 institutions are located in the central region, 
774 in the eastern region, 943 in the northeastern region, 532 in the northern region, 421 in the southern region and 
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212 in the western region. In addition, when classified by size, the results showed that 1402 institutions are small 
sized, 1105 institutions are middle sized, 352 institutions are large, and 262 institutions are extra-large. It can be 
observed that more than 90.6% of the institutions failed to meet the requirements of the 4th standard category. This 
problem is an urgent matter that all educational related organizations must address and resolve. Thus, a study of 
factors influencing critical thinking should be conducted so that educational institutions can use the results to 
prioritize teaching steps and initiate systematic and tangible approaches to student development. In the context of 
Thai society, many researchers had studied variables relating to critical thinking ability to determine approaches for 
the student development process. Therefore, the researcher is interested in studying factors relating to critical 
thinking skills in order to explain the variance of effect size of research related to the topic. 
2. Research Methodology 
This research was synthesized from 71 studies by using the meta–analysis method invented by Glass 
(REFERENCE?). The procedures of research implementation are:  
2.1. Population and sample group 
1. Population of the sample group is graduate theses or research reports that are related to critical thinking 
published during 1992 – 2009 with a total of 218 studies. 
2. Samples of this study group consist of 71 documents of graduate theses or research reports that are related to 
critical thinking published during 1992 – 2009. These studies are chosen from the population by using criteria 
selection specified by the researchers. 
Criteria for research selection are: 
1) Research that includes the phrase, “Critical thinking” in its title 
2) It must be experimental research, or correlation research that conducts studies into critical thinking with the 
following characteristics: 
(1) Experimental research that conducts studies on independent variables and dependent variables relating 
to critical thinking. 
(2) Correlation research that conducts studies on variables relating to critical thinking.  
3) It must be research that has basic statistics and statistics that are obtained at a sufficient level of statistical 
significance to be used for calculation of effect size according to Glass’s formula. 
2.2. Sampling Method 
We conducted a survey on a list of research relating to critical thinking from academic journals, abstracts of 
theses from various universities, and information search services of libraries via the intranet and internet systems 
using key words. We studied content in the theses to determine whether it conformed to the specified selection 
criteria. There were two exclusion criteria which were, 1) research that has been modified/ measured, survey 
research or action research, and 2) research that provide insufficient statistical data for glass’s formula calculation. 
2.3. Research Tools  
There are two sets of research tools, which are:  
1.  Research quality evaluation forms consist of five levels and 30 questions. The rubric scoring consists of 2 
levels, which are elements that help to evaluate research, and criteria and level of criteria for evaluating the research.  
2. Research characteristics memorandum: the researcher will select variables, which are expected to influence the 
effect size of the research relating to critical thinking, for use in the research. The variables can be divided into four 
types. In this regard, the researcher has selected 19 variables, including the year of publication, the institute that 
published the research, the department that published the research; the content/subject of the research; the 
theory/critical thinking that is used in the research; the level of education; the main independent variable; the 
secondary independent variable; the main dependent variable; the secondary dependent variable; the factors relating 
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to the critical thinking; the research plan; the sample group; the sampling method; the research hypothesis; the type 
of test statistics that is used in the research and level of statistical significance.  
2.4. Data Analysis 
1. Conduct initial data analysis by using SPSS program to calculate basic statistics including percentage, 
frequency, average value and standard deviation, in order to learn types of data distribution, skewness and kurtosis 
of the variable. The four aspects of the research are: 1) the publication and institute that produce the research, 2) the 
content of the research, 3) the research methodology, and 4) the quality of the research.  
2. Analyze relationship between the factors and critical thinking. The correlation research uses correlation value 
(r), while the experimental research uses effect size (d). The formula is: 
Mean of control group - Mean of treatment group 
Standard deviation of the control group 
The control group's standard deviation is used because it is not affected by the treatment (Glass, McGraw, & 
Smith, 1981) 
Then, transformed effect size (d) to correlation coefficient (r).  The formula is 4/ 2  ddr  
Then, calculate the average correlation coefficient, weighted by sample size using the formula 
¦¦
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where r is the mean of correlation coefficient, K is the number of correlation coefficient, ri is the correlation 
coefficient obtained from each study, and ni  is the sample size of each study. 
3. Using the meta – analysis method to analyze research relating to critical thinking, this process can be divided 
into three steps as following: 
3.1 Analyze basic statistics of the effect size to illustrate effect size distribution of the research related to critical 
thinking. The experimental research uses effect size (d), while the correlation research uses correlation value (r) and 
effect size (d). The formula is   21/2 rrd   
Evaluate effect size by using unbiased estimators according to the formula of Hedges and Olkin (1985) 
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 where d is the effect size, which is free from error, g is the effect size obtained from each study, and N is the 
number of sample size obtained from all studies.  
3.2  Compare average value of effect size in each factor and variables specified in this research by using F- test at 
.05 level of statistical significance.  
3.3 Analyze variance of effect size created from variables specified in this research in the form of regression 
equation and (Multiple Regressions). In this regard, the variables specified in this research are independent 
variables, while the effect size of the research relating to critical thinking are dependent variables.  
3.3.1  Creating Dummy Variables  
The variables that are used in the regression analysis must be transformed into ratio scale and interval scales. The 
independent variables are variables specified in this research, which are continuous variable and can be applied to 
the regression analysis straight away. For category variables, the variables must first be transformed into the correct 
format before applying them to the regression analysis. This is called the Dummy variable, which has a value of 0 
and 1. 
3.3.2  Create expected regression equation 
3.3.3  Stepwise multiple regression analysis 
Step 1: Test whether the regression coefficient of variables of the research has a linear relationship or an 
influence on the variance of the effect size of the research, and determine the level of statistical significance at .05. 
The statistics hypothesis is: 
   H0 : ȕ1  =  ȕ2  =  ȕ3  =  ……….  = ȕk  =  0 (k is the number of regression coefficients) 
H1:  ȕk  at least one value not equal to 0  
Step 2: Conduct regression analysis and examine assumptions of the analysis by ensuring that various statistics 
did not violate the assumptions specified. If the statistics are not suitable, the researcher would consider removing a 
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variable specified in this research that has too high a correlation with variable specified in the other research. The 
researcher would then conduct a regression analysis and apply the results obtained to create a suitable regression 
equation. 
3. The research results 
  
 
 
 
 
 
 
 
 
Figure 1. An average correlation coefficient weighted by sample size and effect size of all factors. 
 
 
 
 
 
 
 
 
 
Figure 2. An average correlation coefficient weighted by sample size and effect size of Learning and Teaching factor. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. An average correlation coefficient weighted by sample size and effect size of Learner factor. 
 
 
 
 
 
 
 
 
 
 
Figure 4. An average correlation coefficient weighted by sample size and effect size of Individual and Caring factor. 
 
Table 1. Analysis of the mean difference effect size by overall factors. 
 
Factors Effect size Test of ANOVA 
 
r  = .340, d = 2.223 
r  = .336, d =.954 
r  = .237, d =1.188 
Learning and Teaching factor 
Learner factor 
Individual and Caring factor 
Critical thinking abilities 
r  = .574, d =2.471 
r  = .577, d =2.330 
r  = .317, d = .691 
 
Teaching Method Factor 
Teaching Materials Factor 
Learning and Teaching Environment 
Critical thinking abilities 
r  = .710, d =2.193 
r  = .374, d = .862 
r  = .420, d = .998 
Reading ability Factor 
Achievement motivation Factor 
Learning Intentions Factor 
Critical thinking abilities 
Achievement Factor 
Attitude to learn Factor 
Emotional Quotient Factor 
r  = .298, d = .638 
r  = .197, d = .430 
r  = .128, d =.263 
r  = .167, d = .351 
r  = .318, d = .700 
r  = .445, d = 2.051 
Individual factor 
Attitude and Belief and Behaviour Factor 
Caring factor 
Critical thinking abilities 
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homogeneity of 
variance 
k d  S.D. F-test Sig. F-test Sig. 
Learning and Teaching factor 76 2.223 3.063 
Learner factor 69 .954 .765 
Individual and Caring factor 20 1.188 2.187 
7.313 .001 5.996 .003 
 
Table 2. Analysis of the mean difference effect size by sub-factors of Learning and Teaching factor.  
 
Effect size 
Test of 
homogeneity of 
variance 
ANOVA 
Factors 
k d  S.D. F-test Sig. F-test Sig. 
Teaching Method Factor 59 2.471 3.318 
Teaching Materials Factor 7 2.330 2.458 
Learning and Teaching Environment Factor 9 .691 .381 
1.635 .202 1.322 .273 
 
Table 3. Analysis of the mean difference effect size by sub-factors of Learner factor.  
 
Effect size 
Test of 
homogeneity of 
variance 
ANOVA 
Factors 
k d  S.D. F-test Sig. F-test Sig. 
Post-Hoc 
Pair of variables which 
statistically significant at the 
.05 level 
Achievement Factor 6 .638 .285 
Reading ability Factor 7 2.193 .758 
Achievement motivation 
Factor 8 .862 .510 
Learning Intentions Factor 6 .998 .561 
Attitude to learn Factor 7 .430 .505 
Emotional Quotient Factor 5 .263 .192 
2.434 .022 2.115 .015 Tamhene x Reading ability Factor 
>Achievement Factor 
x Reading ability Factor 
>Achievement motivation Factor 
x Reading ability Factor 
>Attitude to learn Factor 
x Reading ability Factor 
>Emotional Quotient Factor 
 
Table 4. Analysis of the mean difference effect size by sub-factors of Individual and Caring factor. 
  
 
Effect size 
Test of homogeneity of 
variance 
ANOVA 
Factors 
k d  S.D. F-test Sig. F-test Sig. 
Individual factor 3 .351 .467 
Attitude and Belief and Behaviour Factor 9 .700 .410 
Caring factor 8 2.051 3.357 
2.723 .094 1.076 .363 
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